Abstract. This paper discusses the mathematical model of software phase locked loop (PLL) according to the characteristics of PLL and the link between the digital system and simulation system. The simulation model of two order based on MATLAB platform is developed to analyze the properties of PLL and effects from the damping coefficient and the natural resonant frequency in different signal noise effects. The work realizes the tracking filtering on pulse signal.
Introduction
The technique of phase locking is one of the important methods for signal tracing filter. The method is applied in communication, aerospace, and measuring widely [1] ~ [3] .
Narrow-band filter can improve the signal-to-noise ratio and acquire detected signal of different time and different frequencies in signal processing [4] ~ [6] . However, it is difficult to realize tracing filter for C-W pulses using narrow-band filter, since the center frequency changes constantly in C-W pulses. At present, many researchers pay attention to the technique of tracing filter in signal. Some results have been achieved in this aspect, but it is not enough for C-W pulses. The trouble is that C-W pulses can be traced when it appears while C-W pulses can't be traced when it disappears. The principle of software PLL was introduced and the method of phase locking and tracing C-W pulses using PPL was proposed in this paper. Finally, the function of PPL based on software was proposed, and the tracing procedure was simulated using MATLAB. 
The effect of SNR on the phase-locked loop performance
The 35KHz reference signal is used for the phase-locked tracking of the 35.3KHz input signal, at this point the frequency deviation is 0.3KHz. The sampling rate is 300KHz, and the damping coefficient is 0.707.
When the SNR is 40dB, the output phase displacement of phase discriminator is shown in Fig.4 .
Fig.4. The output phase displacement of phase discriminator, SNR=40dB
The measured input signal frequency is 35300.5188Hz, and the error is 0.5188Hz. When the SNR is 10dB, the output phase displacement of phase discriminator is shown in Fig.5 . The measured input signal frequency is 35304.5789Hz, and the error is 4.5789. Through the simulation analysis, we can see that higher SNR means higher measurement accuracy, the lower SNR means lower measurement accuracy. Under low SNR(10dB) conditions, when
,the PLL can still accomplish capture in a relatively short period of time. Phase error fluctuates up and down in the zero point because of the high noise. The SNR is greatly improved through PLL, this illustrates that the phase-locked loop has a high ability to filter out the noise.
Phase-locked tracking for CW pulse signal
The simulation is shown in Fig. 6 . In the figure the input signal is shown in dotted line, and the output signal after phase-locked loop tracking is shown in solid line.
Fig.6. Phase-locked tracking for CW pulse signal
The errors of three pulse frequency measured through simulation respectively is 0.5443Hz、0.5425Hz、0.5459Hz.
The simulation results show that CW pulse signal can be well tracked by phaselocked loop, and the measurement precision of the input CW pulse frequency is high.
Conclusion
Based on the theory of Phase-locked loop, the PLL simulation algorithm is researched through Matlab in this paper. The simulation results show that CW pulse signal can be well tracked by phase-locked loop model, and the measurement precision of the input CW pulse frequency is high.
